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ABSTRACT
The inhibition of gonadotrophin (PMS)-induced ovarian growth 
by prolactin, progesterone and estrogen was investigated in intact 
and hypophysectomized lizards (Dipsosaurus dorsalis). PMS markedly 
stimulated ovarian growth in both fall and spring animals, but the 
effect was more marked in the spring. The injection of prolactin, 
progesterone or estradiol 17 3 significantly inhibited the ovarian 
response to PMS. Following hypophysectomy, the response of the 
ovary to PMS was reduced, compared to intact controls, and the 
injection of growth hormone significantly improved the response. 
Progesterone injections inhibited PMS-growth hormone-induced ovarian 
growth in the hypophysectomized animal. Parameters of vitellogenesis 
in addition to ovarian growth (i.e., liver weight, liver glycogen and 
total plasma protein) were correlated with alterations in ovarian 
growth following hormone injections and hypophysectomy.
THE INHIBITORY EFFECTS OF PROLACTIN AND 
PROGESTERONE UPON GONADOTROPHIN- 
STIMULATED OVARIAN GROWTH IN 
THE FEMALE IGUANID LIZARD, 
DIPSOSAURUS DORSALIS
INTRODUCTION
The diverse effects of prolactin among vertebrates have been 
shown in numerous comparative studies concerned with the evolution of 
prolactin and its function; however, there is virtually no informa­
tion regarding its role in the physiology of reptiles (Riddle, 1963; 
Nicoll and Bern, 1964; Meites and Nicoll, 1966). It has been demon­
strated that prolactin is present in the reptilian pituitary (Grignon 
and Herlant, 1959; Nicoll and Bern, 1965; Nicoll, Bern and Brown,
1966) and its cellular site of origin has been ascribed to the caudal 
acidophils (Licht and Nicoll, 1969).
Studies of Follett and Redshaw (1968) and Wallace and Jared 
(1969) suggest that gonadotrophin is necessary for ovarian growth and 
a concomitant ovarian estrogen production, which in turn causes hepatic 
vitellogenesis in the amphibian, Xenopus laevis. Previous studies in 
this laboratory indicate an inhibition of the effect of exogenous 
gonadotrophin on gonadal growth by prolactin in the iguanid lizard, 
Sceloporus cyanogenys (Callard e_t aJL. , 1971). Prolactin is known to 
be an antigonadal agent in lower vertebrates (Meier and Dusseau,
1968), but is considered to act via the pituitary in this action 
(Nicoll, Bern and Brown, 1966; Bern and Nicoll, 1968). The inhibi­
tion of exogenous gonadotrophin-induced gonadal growth by prolactin 
would suggest a direct, rather than a pituitary mode of inhibition.
2
Thus, the present investigation is concerned with an examina­
tion of the mode of action of prolactin in gonadal inhibition in the 
lizard, Dipsosaurus dorsalis. Since it is known that prolactin stimu­
lates progesterone production by corpora lutea in several mammalian 
species (i.e., luteotrophic effect) (Lahr and Riddle, 1936; Astwood, 
1953), the effect of progesterone upon gonadotrophin-induced ovarian 
growth is also examined.
MATERIALS AND METHODS
I. ANIMALS
Adult female Dipsosaurus dorsalis, the oviparous desert
iguana, were obtained in the spring and fall soon after capture from
Southwestern Herpetological Research and Sales in Calimesa,
2
California. The animals were maintained in a 1.86 m corrugated 
metal enclosure and were supplied with a bedding of "Sanicel," a 
chicken water feeder, and a 250-watt heat lamp suspended at a height 
of 1 meter above the bedding which allowed a maximum of 46° C at the 
floor with a decreasing gradient across the pen. Room temperature
O + O  0 + 0
was maintained at 28 - 2 C during the day and fell to 22 - 2 C
during the night. Shade was supplied and the heat lamps and over­
head fluorescent lights were automatically controlled on a 16-hour 
light--8-hour dark regime. During the 14-day experimental period, 
animals were maintained under identical conditions in wood frame 
wire screen boxes (30x30x60 cm.) to facilitate handling. Lettuce 
and water were supplied cid libitum during both periods.
I I . INJECTIONS
All injections were administered daily over the entire exper­
imental period of 14 days. Growth hormone (STH, NIH-GH-S9), 200 ug. 
(0.2 i.u.)/100 g. body weight/day and ovine prolactin (NIH-P-S8),
1.0 mg. (25 i.u.)/100 g. body weight/day were administered
4
5subcutaneously in alkaline saline. .Two mg. progesterone (Nutritional 
Biochemicals Corp.) and 10 ug. 17 3 Estradiol (Nutritional 
Biochemicals Corp.) were injected subcutaneously each in 0.1 ml. 
sesame oil. Pregnant mare serum gonadotrophin (PMS, Ayerst ’Equinex,1 
25 i.u./0.05 ml. distilled water) was injected intraperitoneally.
III. HYPOPHYSECTOMY
The animals were anesthetized using a combination of sodium 
pentobarbital ("Nembutal", 2.0 mg./lOO g. body weight) and hypothermia. 
Hypophysectomy was performed by exposing the pituitary gland through 
the basisphenoid bone. The gland was carefully aspirated and the 
hole plugged with Gelfoam.
IV. AUTOPSY
All animals were weighed upon arrival, at the beginning of the 
experimental period and again on the fifteenth day of the experimental 
period just prior to autopsy. The mean body weight of experimental
4-
animals was 35.2 - 4.8 and did not vary with experimental treatment.
The animals were killed by decapitation and the blood collected in 
heparinized centrifuge tubes. Plasma was removed following centrifu­
gation (10 minutes at 2500 rpm) and immediately frozen for later 
analysis. The liver, adrenals, ovaries, and oviducts were cleaned of 
adherent tissue and weighed. The livers were frozen in physio­
logical saline for later glycogen analysis.
V. CHEMICAL ANALYSIS
The percent of glycogen present in the liver was determined 
by the anthrone procedure of Seifter (1950). The biuret procedure' 
(Gornall and Bardawill, 1949) was used for measurement of total
plasma proteins. To act as a clearing agent for plasma samples from
estrogen treated animals, 0.5 ml. 5 percent deoxycholate was added 
in place of the equal amount of deionized water (Banks, 1970).
V I . STATISTICAL METHODS
All organ weights and chemical determinations were analyzed 
for significant differences using the Student's t test for unpaired 
observations. Significance was determined to be the 95 percent level 
(p <.05), whereas a p <  .001 was considered highly significant. In
the tables, all data are expressed as mean ^  standard error.
RESULTS
I* THE EFFECT OF PMS, PROLACTIN AND ESTROGEN ON VITELLOGENESIS AND 
ORGAN WEIGHTS IN THE FALL (Tables I.A and I.B)
PMS markedly increased ovarian weight (p< .01), total plasma
protein (p< .05) and decreased liver glycogen (p< .05). Prolactin
combined with PMS significantly inhibited ovarian response compared to 
PMS alone (p< .02), but ovarian weight was still greater than that
of controls (p< .02). In contrast to PMS alone, liver weight with
PMS plus prolactin was elevated (p< .02 compared to PMS; p < .001
compared to controls), liver glycogen was reduced (p< .05) and
plasma protein elevated (p < .001) to levels similar to those of 
PMS-treated animals.
Estrogen was almost as effective as prolactin in inhibition 
of PMS-induced ovarian growth (p < .05 vs. PMS alone) but was more 
effective than any other treatment in the elevation of liver weight, 
total plasma protein and the decrease of liver glycogen (p < .01 for 
all comparisons to controls and PMS treated animals). Estrogen alone 
had effects similar to those observed with estrogen and PMS, except 
that no ovarian growth was observed and a more marked decrease in 
liver glycogen occurred Xp < -05 vs. PMS-estrogen). Prolactin alone 
had a significant depressive effect on liver glycogen (p< .02 vs.
control).
7
8Oviduct weights were markedly stimulated in all groups 
injected with PMS or estrogen alone or in combination with prolactin 
(p < .001 for all comparisons to controls). Prolactin alone had no 
effect on oviduct weight and combinations of PMS plus estrogen, PMS 
plus prolactin and estrogen alone all significantly increased 
adrenal weight (p < .001).
II. THE EFFECT OF PMS AND PROGESTERONE INJECTIONS IN THE SPRING 
(Tables II.A and II.B)
In control animals autopsied during the spring, ovarian and 
liver weights, liver glycogen and plasma protein levels were the 
same as in the fall. However, oviduct weights were significantly 
lower (p < .05) than those of fall animals.
Compared to experiments done in the fall, PMS injections in 
the spring were more effective in stimulating ovarian growth (p < .001) 
and decreasing liver glycogen (p < .001) and less effective in increas­
ing plasma protein levels (Table I.A). Progesterone injections con­
comitant with PMS reduced the gonadotrophin-induced ovarian growth 
(p < .01 vs. PMS alone) but ovarian weight was significantly above 
control level (p < .05). No further changes in liver glycogen, liver 
weight or plasma protein levels occurred when progesterone was injected 
with PMS compared to PMS alone. Further, following injection of pro­
gesterone alone, all parameters were similar to those of controls with 
the exception of oviduct weight which was elevated (p .001 vs. con­
trols) . Oviduct weights were elevated in both PMS and PMS-progesterone 
injected animals (p < .001 vs. controls), but PMS-progesterone oviducts
9were significantly smaller than tho-se of animals injected with PMS 
alone (p < .01). Adrenal weights were stimulated in both PMS (p < .02)
and PMS-progesterone injected animals (p < .05 vs. controls).
III. THE EFFECT OF HYPOPHYSECTOMY ON THE RESPONSE TO PMS AND
PROGESTERONE IN SPRING ANIMALS (Tables III.A and III.B) 
Following hypophysectomy, a sharp decrease in liver weight 
and liver glycogen occurred (p <.001 for both comparisons to sham). 
Other parameters were the same as in the sham operated animals.
Inje ction of PMS stimulated ovarian (p < .01 vs. hypophysectomized
animals) and oviduct growth (p < .01). PMS plus STH brought about
a greater ovarian growth than PMS alone (p < .05 vs. hypox-PMS;
p < ,001 vs. hypox); in addition liver weight was returned to normal
(p < .001 vs. hypox or hypox-PMS) and an increase in liver glycogen
was observed (p < .05 vs. hypox-PMS). Oviduct weights were larger
than those of PMS injected animals (p < .05). Progesterone injec­
tions significantly curtailed the stimulatory effects of PMS plus 
STH upon ovarian growth ( p < .05) and further increased the liver
glycogen level (p < .001 vs. PMS +  STH). Other parameters were
unaffected. Injections of STH alone decreased plasma protein (p< .05
vs. hypox) and increased oviduct weight (p < .05 vs. hypox). None of
the treatments had any significant effect on adrenal weights.
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Table I.B. Fall: The Effect of Prolactin and PMS
on Gonadal Growth and Estrogen-Induced 
Hepatic Growth in Dipsosaurus dorsalis
•f
(means - standard error)
Group and treatment
Oviduct weight
(g./100 g.)
Adrenal weight 
(mg./100 g.)
CONTROL
(N)
0.354 - 0.045
(14)
15.74 - 0.99
(14)
PMS
(N)
1.049 - 0.077
(17)
17.31 T  0.91 
(17)
PROLACTIN
(N)
0.468 - 0.074
(12)
13.99 - 0.97
(12)
PMS-PROLACTIN 
(N)
0.982 T  0.092
(15)
20.15 ~  1.49
(15)
PMS-ESTROGEN 
(N)
ESTROGEN
(N)
1.207 * 0.050
(14)
1.292 * 0.096
(7)
25.76 - 1.95 
(14)
24.24 - 2.90 
(7)
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Table II.B. Spring: The Effect of Progesterone on
Gonadotrophin-Induced Ovarian Growth 
in Dipsosaurus dorsalis
(means standard error)
Group and treatment
Oviduct weight Adrenal weight
(g./lOO g.) (mg./100 g.)
CONTROL 0.202 *  0.033 14.68 - 0.87
(N) (9) (9)
PMS 1.661 - 0.122 19.61 - 1.52
(N) (11) (11)
PMS-PROGESTERONE 1.260 *  0.050 17.31 - 0.73
(N) (10) (10)
PROGESTERONE 0.607 - 0.060 16.36 *  0.89
(N) (11) (11)
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Table III.B. Spring: The Effect of Progesterone on
Hormonally-Induced Gonadal Growth in 
Hypophysectomized Dipsosaurus dorsalis
Group and treatment
(means - standard error)
Oviduct weight
(g./100 g.)
Adrenal weight 
(mg./100 g.)
Sham
(N)
0.179 - 0.037
(6)
15.59 - 1.13
(6)
Hypox
(N)
0.182 - 0.030
(10)
12.79 *  1.08
(10)
Hypox-PMS
(N)
0.532 - 0.091
(11)
14.76 - 1.05
(11)
Hypox-PMS-STH 
(N)
0.772 *  0.052
(12)
15.41 - 0.71
(12)
Hypox-PMS-STH-PROG 
(N)
0.743 - 0.081
(10)
15.72 - 1.28
(10)
Hypox-STH 
(N)
0.333 - 0.063
(5)
16.31 - 1.90
(5)
DISCUSSION
A comparison of post-reproductive (fall) and pre-reproductive 
(spring) animals indicates that these animals are similar except that 
oviduct weight, although decreased in the fall from, levels reached 
during the previous summer (Gerstle, 1971) regress further during 
the winter to a low point before reproduction begins again. Ovarian, 
liver, and adrenal weights, liver glycogen and plasma protein levels 
are similar in both groups. Following injection of PMS, however, a 
more marked (75 fold) increase in ovarian weight was noted in spring 
animals than in fall animals (50-fold). Further, although oviducts 
of both PMS groups were markedly stimulated, those of the spring 
were significantly larger following PMS than those of the fall. Thus 
it appears that in the fall, both the ovary and oviduct are somewhat 
less sensitive to gonadotrophin stimulation than in the spring. This 
could possibly be due to a less than optimum titer of other hormones 
required for vitellogenesis (possibly growth hormone, see Callard and 
Banks, 1970) coupled with reduction in ovarian and oviduct sensitivity 
to hormones during the fall.
Ovarian response to gonadotrophin is basically due to a stimu­
lation of the process of vitellogenesis due to ovarian estrogen secre­
tion and the uptake of vitellogenic protein (Dessauer and Fox, 1959; 
Urist and Schjeide, 1961; Follett and Redshaw, 1968; Wallace and 
Jared, 1969) by the gonadotrophin stimulated ovary. In fall
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gonadotrophin-stimulated animals, the relatively lower response of 
the ovary may be reflected in higher plasma protein levels in these 
animals. Since the increase in plasma protein during vitellogenesis 
is primarily due to an increase in the beta globulin fraction (vitel- 
logenic protein, phospholipoprotein, see Gerstle, 1971) this would 
suggest that although normal synthesis of the material is occurring 
during the fall, the time for its clearance from the blood and 
entrance into the ovary is increased, thus causing its level to 
increase in the plasma. This in turn would result in a diminished 
ovarian growth response. The slower clearance of the protein from 
the plasma may be due to decreased ovarian sensitivity to gonadotro­
phin or the presence of inhibitory factors in the blood, such as 
prolactin (see below).
The inhibitory effect of prolactin on gonadotrophin-induced 
ovarian growth was duplicated by the effect of progesterone in the 
spring. Further, since prolactin has previously been shown to have 
the same effect as progesterone when both hormones were injected in 
the spring in this species (Callard, personal communication), it 
appears that the end-result of the action of both of these hormones 
when injected into Dipsosaurus dorsalis is identical. It has pre­
viously been demonstrated (Callard _e_t _al. , 1971) that both prolactin 
and progesterone have similar effects when injected into Sceloporus 
cyanogenys during the ovarian growth phase, and that progesterone was 
also effective in the inhibition of PMS-induced ovarian growth in 
this species. Thus, in both an oviparous and an ovo-viviparous
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iguanid lizard, prolactin and progesterone have similar actions in 
depressing either normal seasonal ovarian growth or gonadotrophin- 
induced ovarian growth. It is not possible at the moment to state ' 
whether prolactin acts in concert with LH, to release progesterone, 
as in the mammalian reproductive cycle (Armstrong, 1968; Mills ejt 
al ., 1971) or whether the reverse occurs, as suggested by Chang and 
Segal (1971), or even whether the two hormones have entirely separate 
actions. An antigonadal action of prolactin in birds has been known 
for many years (Riddle, 1963, for review), the mode of action gener­
ally being understood to be one of gonadotrophin inhibition.
However, recently, Meier (1969) has shown that progesterone is also 
antigonadal in birds even in the presence of exogenous gonadotrophin 
as was observed here for Dipsosaurus. As in lizards, an interrela­
tionship between prolactin and progesterone in birds is at present 
unknown, but recent studies have demonstrated that progesterone is 
released into the peripheral circulation during ovarian maturation 
in the hen (Arcos and Opel, 1971). As indicated above, in mammalian 
species, prolactin acts in concert with LH to stimulate the syn­
thesis and release of progesterone from the corpus luteum (Armstrong, 
1968; Mills _e_t a_l. , 1971). No corpus luteum is present in birds, 
but it is known that progesterone may be secreted by the growing 
ovarian follicle (Dempsey, Hertz and Young, 1936; Astwood, 1939; 
Boling and Blondau, 1939; Ring, 1944; Fraps, Hooker and Forbes, 1948, 
1949).
Studies in this laboratory have demonstrated that in the
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ovoviviparous Sceloporus cyanogenys progesterone is present in the 
blood during the follicular growth phase, but increases significantly 
following ovulation, remaining high during gestation and falling again 
following parturition (Doolittle and Callard, 1971). These observa­
tions coupled with observations on the effects of progesterone on 
ovarian development have led Callard e_t ad. (1971) to suggest that 
although progesterone is not required for pregnancy maintenance in 
ovoviviparous lizards, its role may be to prevent the development 
of an additional clutch of eggs during the time that the animal is 
pregnant. The hormone may thus be responsible for the refractoriness 
of the gonad of this species during gestation. The question of the 
role of progesterone in an oviparous species is perhaps not quite 
so clear-cut, since corpora lutea of this species are active only 
during the short period of egg retention (about one week, Gerstle, 
1971; Mayhew, 1971). It is possible that during this short period, 
progesterone of luteal origin may act in Dipsosaurus in a manner 
similar to that in Sceloporus. The importance of such a mechanism 
is not at the moment clear, but it may be that progesterone acts to 
suppress further release of gonadotrophin or other pituitary hormones 
and thus ovarian development in this species. Observations of the 
reproductive cycle of Dipsosaurus (Gerstle, 1971) indicate that this 
animal lays only one clutch per year, an observation supported ade­
quately by Mayhew (1971). Thus in both species of lizards used in 
this laboratory, progesterone may act to suppress the release of 
hormones necessary for ovarian maturation. The question of the mode
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of action of prolactin remains to be elucidated.
During vitellogenesis following PMS treatment, no change in 
liver weight was observed in contrast to the marked hypertrophy of 
the liver which occurred following treatment with estrogen or estro­
gen plus PMS. Since estrogen is undoubtedly secreted following PMS 
treatment (as evidenced by the stimulation of oviduct weight) the 
major difference between PMS and estrogen groups is either the 
amount of estrogen, or the absence of gonadotrophin. Since gonado­
trophin is required for the uptake of the vitellogenic protein from 
the blood (Follett and Redshaw, 1968; Wallace and Jared, 1969), liver 
hypertrophy is possibly due to slow clearance of vitellogenic protein 
from the blood and liver under conditions in which its normal site 
of deposition is blocked. This might be supported by the much 
greater increase in plasma protein following estrogen injection. 
Although these observations support gonadotrophin lack as the main 
defect, the fact that estrogen treatment results in a severe reduc­
tion in hepatic glycogen stores compared to a smaller reduction fol­
lowing PMS treatment would suggest that the amount of estrogen admin­
istered results in an abnormal vitellogenic response and the synthesis 
of amounts of vitellogenic protein too large to be handled normally 
with a resultant liver hypertrophy. Support for this idea can be 
found in unpublished observations from this laboratory (Klotz and 
Callard, personal communication) in which doses of estradiol 17 beta 
as low as 0.1 ug./day for 7 days were observed to cause some liver 
hypertrophy and vitellogenesis in castrate Dipsosaurus, and that 1.6
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ug./day resulted in the same response as 10 ug./day produced in the 
present experiments.
Observations of oviduct weight alterations following treatment 
with either PMS or estrogen indicate that PMS is quite effective in 
stimulating ovarian steroid synthesis and secretion, but that 10 ug. 
estradiol is somewhat more effective. Prolactin alone does not influ­
ence ovarian steroid synthesis and secretion as indicated by oviduct 
weight, but injections of progesterone alone in the spring result in 
stimulation of the oviduct. Whether this is due to progesterone 
alone, or a progesterone synergism with small amounts of estrogen 
from the undeveloped ovaries cannot be determined. It has previously 
been reported (Panigel, 1956) that progesterone has a stimulatory 
effect on the oviducal muscularis of Lacerta vivipara. Of interest 
here is the fact that progesterone in combination with PMS produced 
a significant inhibition of oviduct weight in comparison to PMS alone, 
suggesting both stimulatory and antagonistic effects of this steroid. 
It is possible that progesterone may stimulate the muscularis itself, 
but inhibit the action of estrogen on the oviducal mucosa. Such an 
action had been suggested by Callard e_t ad. (1971) to explain a 
decrease in oviducal weight in Sceloporus following the injection of 
this steroid. There is adequate evidence from the literature to 
indicate that such an estrogen-progesterone antagonism exists in the 
oviduct of the bird (Mason, 1952; Tullner e_t ad., 1954; Tullner and 
Hertz, 1956; Dorfman, 1963; Oka and Schimke, 1969a and 1969b).
The data from hypophysectomized lizards essentially support
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previously published observations in that for full vitellogenesis to 
occur, an intact pituitary is necessary. However, in contrast to the 
previous work (Callard and Zeigler, 1970), in this study some ovarihn 
stimulation and vitellogenesis was observed following PMS injection 
in the hypophysectomized animal. The response to PMS was much less 
than that observed in the intact animal, however, it was significantly 
improved by the concomitant injection of growth hormone. On the 
basis of the previous findings that vitellogenesis could not be 
induced in the absence of growth hormone (Callard and Zeigler, 1970) 
and that estrogen-induced hepatic hypertrophy and protein synthesis 
do not occur in the hypophysectomized animal in the absence of growth 
hormone, the present experiments require explanation. It would appear 
possible that the hepatic synthetic apparatus may have been primed 
to a certain extent prior to hypophysectomy in the present experiments, 
resulting in some response following gonadotrophin injection. This 
is supported by a recent experiment in which the response of the 
hypophysectomized animal to PMS with and without growth hormone was 
again investigated (Callard, personal communication). In these exper­
iments, a slight vitellogenic response was observed following PMS 
alone, but injection of PMS and growth hormone resulted in a response 
similar to that observed in intact animals in the present series.
Thus, it appears that Various degrees of the vitellogenic response may 
be obtained with PMS alone in the hypophysectomized animal and it is 
likely that the growth hormone levels present in the animal at the 
time of the operation are an important factor in the determination of
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the response to PMS following hypophysectomy. In the presence of both 
growth hormone and PMS, however, a full response of the ovary is 
always obtained.
Injection of progesterone significantly reduced the ovarian 
response to PMS and growth hormone in the hypophysectomized animal. 
This would suggest that at least one action of progesterone is to 
hold some aspect of vitellogenesis in check, in addition to possible 
inhibitory actions at the level of either the pituitary gland or the 
hypothalamus. While hypophysectomy itself reduced liver glycogen as 
also observed by Callard and Chan (1971), injections of PMS plus STH 
tended to return liver glycogen levels toward normal, an effect not 
observed by injections of PMS alone. The effects on liver glycogen 
are paralleled by the changes in liver weight following hypophysec­
tomy and it is likely that growth hormone is responsible for both 
the increase in liver weight and liver glycogen. Growth hormone 
injections in combination with estrogen have been shown to return 
the liver weight to normal or above in hypophysectomized Dipsosaurus 
(Callard and Banks, 1970) and growth hormone is an acknowledged 
glycostatic agent (Turner, 1966) increasing liver glycogen in mammals 
and in reptiles following hypophysectomy. The data reported here 
indicate an important role for this hormone in hepatic glycogenesis.
It is of interest to note that injection of progesterone further 
increased liver weight and returned liver glycogen to normal without 
influencing plasma protein levels. At present the mechanism of 
action cannot be determined, but it may be related to its action in
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the inhibition of vitellogenesis. The fact that liver hypertrophy and 
increased deposition of liver glycogen occurs following injection of 
progesterone in addition to PMS and growth hormone suggests that proges­
terone may act to antagonize vitellogenesis at the liver, thus resulting 
in a decreased ovarian weight. However, an inhibitory action of the 
hormone on the ovarian uptake of phospholipid protein cannot be 
ruled out at this time.
Oviduct weight changes suggest that both PMS (estrogen) and 
growth hormone are important in the oviduct growth response inasmuch 
as a further oviduct response was obtained following growth hormone 
and PMS (compared to PMS), and that growth hormone itself was effec­
tive in stimulating oviduct growth. Thus, again, ovarian steroids 
and growth hormone appear to synergise at the level of the oviduct 
also. It is of interest to note that progesterone was not antago­
nistic to oviduct growth in this experiment compared to intact PMS 
injected animals in the spring. This opens up the possibility that 
an effect of progesterone may be to reduce growth hormone output 
from the pituitary and that in the presence of adequate amounts of 
exogenous STH (as in the hypox) the inhibition is not apparent.
The role of the adrenal gland in the vitellogenic processes 
has not yet been investigated, but it is clear from these experiments 
that the adrenal gland of Dipsosaurus is very sensitive to estrogen, 
being stimulated in all experiments in which estrogen titers would be 
elevated (PMS and estrogen injected groups). An increase in adrenal 
weight of this species during the breeding season has also been noted
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(Gerstle, 1971).
The exact role of the gonadal steroids and the pituitary 
hormones in the control of the reptilian reproductive cycle remains 
to be clearly defined. It is apparent from this study that both 
progesterone and prolactin have similar effects in inhibiting exo­
genously-induced ovarian growth in Dipsosaurus. However, it is not
possible at the moment to determine whether the actions of these 
two hormones are related, since thus far a stimulatory effect of
one upon the other has not been shown.
BIBLIOGRAPHY
BIBLIOGRAPHY
Arcos, M . , and Opel, H. (1971). Plasma progesterone in the hen 
during the ovulation cycle. 53rd Annual Meeting Endocrine 
Soc. Abs. #243.
Armstrong, D. T. (1968). Gonadotrophins, ovarian metabolism, and 
steroid biosynthesis. Recent Progress in Hormone Research 
24, 255-308.
Astwood, E. B. (1939). An assay method for progesterone based
upon decidual reaction in the rat. J. Endocrinol. 1, 49-55.
Astwood, E. B. (1953). Tests for luteotrophins. Ciba Foundation 
Colloquia on Endocrinology 5, 74-86.
Banks, W. L . , Jr. (1970). Personal communication.
Bern, H. A., and Nicoll, C. S. (1968). The comparative
endocrinology of prolactin. Recent Progress in Hormone 
Research 24, 681-719.
Boling, J. L., and Blandau, R. J. (1939). Estrogen-progesterone 
induction of mating responses in spayed female rat. 
Endocrinology 25, 359-364.
Callard, I. P. (1971). Personal communication.
Callard, I. P., and Banks, W. L . , Jr. (1970). Effect of
hypophysectomy on the hepatic response to estrogen in the 
female iguanid lizard, Dipsosaurus dorsalis. Amer. Zool.
10, Abs. #111.
Callard, I. P., Bayne, C. G., and McConnell, W. F. (1971).
Hormones and reproduction in the female lizard, Sceloporus 
cyanogenys. Gen. Comp. Endocr. (in press).
Callard, I. P., and Chan, D. K. 0. (1971). Hormonal effects on 
liver glycogen and blood sugar level in the iguanid lizard, 
Dipsosaurus dorsalis. Gen. Comp. Endocr. (in press).
27
28
Callard, I. P . , Doolittle, J. P., Potts, M. A., Banks, W. L. , Jr., 
and Chan, S. W. C. (1971). Recent studies on the control of 
the reptilian ovarian cycle. Gen. Comp. Endocr. Suppl. I,
1972. (In press).
Callard, I. P., and Zeigler, H. (1970). Inhibitory effects of 
prolactin upon gonadotrophin-stimulated ovarian growth in 
the iguanid lizard, Dipsosaurus. dorsalis. J. Endocrinol. 47, 
131-132.
Chang, C. C., and Segal, S. J. (1971). Control of prolactin
secretion in rats. Proc. 53rd Endocr. Meeting, Abs. #268.
Dempsey, E. W., Hertz, R . , and Young, W. C. (1936). Experimental 
induction of estrus (sexual receptivity) in normal and 
ovariectomized guinea pigs. Am. J. Physiol. 116, 201-209.
Dessauer, H. C., and Fox, W. (1959). Changes in ovarian follicle 
composition with plasma levels of snakes during estrus.
Am. J. Physiol. 197, 360-366.
Doolittle, J. P., and Callard, I. P. (1971). Effects of
intrahypothalamic progesterone implants on ovarian growth 
and ovulation in the lizard, Sceloporus cyanogenys. 53rd 
Annual Meeting Endocrine Soc. Abs. #283.
Dorgman, R. I., and Dorfman, A. S. (1963). Response of the chick 
oviduct to stilbestrol alone and in combination with various 
steroids. Steroids 1, 528-543.
Follett, B. K . , and Redshaw, M. R. (1968). The effects of estrogen 
and gonadotrophins on lipid and protein metabolism in Xenopus 
laevis Daudin. J. Endocr. 40, 439-456.
Fraps, R. M . , Hooker, C. W . , and Forbes, T. R. (19^8). Progesterone 
in blood plasma of ovulating hen. Science 108, 86.
Fraps, R. M . , Hooker, C. W . , and Forbes, T. R. (1949). Progesterone 
in blood plasma of cocks and nonovulating hens. Science 109, 
493.
Gerstle, G. F. (1971). Reproduction and estrogen induced
vitellogenesis in Dipsosaurus dorsalis. MA Thesis. College of 
William and Mary in Virginia.
Gornall, A. G . , and Bardawill, C. J. (1949). Determination of serum 
proteins by means of the Biuret reaction. J. Biol. Chem. 177, 
751-766.
29
/
Grignon, G. , and Herlant, M. (1959). Sur la presence d ’une
substance d 1activity analogue a celle de la prolactine au 
niveau de la glande pituitaire de la Tortue terrestre (Testudo 
mauritanica). Compt. Rend. Soc. Biol. 153, 2032— 2034.
Klotz, C., and Callard, I. P. (1970). Personal communication.
Lahr, E. L . , and Riddle, 0. (1936). Temporary suppression of
estrous cycles in the rat by prolactin. Proc. Soc. Exp. Biol. 
Med. 34, 880-883.
Licht, P., and Nicoll, C. S. (1969). Localization of prolactin in 
the reptilian pars distalis. Gen. Comp. Endocr. 12, 526-535.
Mason, R. C. (1952). Synergistic and antagonistic effects of
progesterone in combination with estrogens on oviduct weight. 
Endocrinology 51, 570-572.
Mayhew, W. W. (1971). Reproduction in the desert lizard,
Dipsosaurus dorsalis. Herpetologica 27, 57-77,
Meier, A. H. (1969). Antigonadal effects of prolactin in the white- 
throated sparrow, Zonotrichia albicollis. Gen. Comp. Endocr.
13, 222-225.
Meier, A. H . , and Dusseau, J. W. (1968). Prolactin and the
photoperio.dic gonadal response in several avian species.
Physiol. Zool. 41, 95-103.
Meites, J., and Nicoll, C. S. (1966). Adenohypophysis: Prolactin.
Ann. Rev. Physiol. 28, 57-88.
Mills, T. M . , Davies, P. J. A., and Savard, K. (1971). Stimulation 
of estrogen synthesis in rabbit follicle by luteinizing 
hormone. Endocrinology 88, 857.
Nicoll, C. S., and Bern, H. A. (1964). "Prolactin" and the
pituitary glands of fishes. Gen. Comp. Endocrinol. 4, 457-471.
Nicoll, C. S., and Bern, H. A. (1965). Pigeon crop-stimulating
activity (Prolactin) in the adenohypophysis of lungfish and 
tetrapods. Endocrinology 76, 156-160.
Nicoll, C. S., Bern, H. A., and Brown, D. (1966). Occurrence of 
mammotrophic activity (prolactin) in the vertebrate 
adenohypophysis. J. Endocrinol. 34, 343-354.
30
Oka, T. , and Schimke, R. T. (1969a). Interaction of estrogen and
progesterone in chick oviduct development. J. Cell. Biol. 41, 
816-831.
%
Oka, T . , and Schimke, R. T. CL969b). Progesterone antagonism of 
estrogen-induced cytodifferentiation in chick oviduct.
Science 163, 83-85.
Panigel, M. (1956). Contribution a l ’etude de l 1ovoviviparite chez 
les reptiles: gestation et parturition chez le lizard
vivipare, Zootoca vivipara. Ann. Sci. Nat. (Zool.) 18, 569-668.
Riddle, 0. (1963). Prolactin in vertebrate function and organization. 
J. Nat. Cancer Inst. 31, 1039-1110.
Ring, J. R. (1944). Estrogen-progesterone induction of sexual
receptivity in spayed female mouse. Endocrinology 34, 269-275.
Selfter, S., Dayton, S., Novic, B., and Muntwyler, E. (1950). The 
estimation of glycogen with the anthrone reagent. Archs.
Biochem. 25, 191-200.
Tullner, W . , and Hertz, R. (1956). The effect of 17 hydroxy— 11- 
desoxy-corticosterone on estrogen stimulated chick oviduct 
growth. Endocrinology 58, 282-283.
Tullner, W . , Hertz, R . , and Roffelt, E. (1954). A comparison of 
the biological action of allopregnone-21 -01-3, 20 dione 
acetate and progesterone. Endocrinology 55, 762-767.
Turner, C. D. (1966). The adrenal cortex: steroidigenic tissue.
In "General Endocrinology." pp. 342-374. W. B. Saunders 
Co., Philadelphia.
Urist, M. R . , and Schjeide, 0. A. (1961). The partition of calcium 
and protein in the blood of oviparous vertebrates during 
estrus. J. Gen. Physiol. 44, 743-756.
Wallace, R. A., and Jared, D. W. (1969). Studies on amphibian yolk. 
VIII. The estrogen induced hepatic synthesis of a serum 
lipo-phosphoprotein and its selective uptake by the ovary and 
transformation into- yolk platelet proteins in Xenopus laevis. 
Devel, Biol. 19, 498-526.
